238         Veterinary Bacteriology and Virology
dog, and later that the injection of an extract of the tenacles of sea
anemones also produced the same type of sensitivity. They coined
the word anaphylaxis.
In 1903 Arthus described an unusual phenomenon which has
since been named for him. He injected rabbits subcutaneously with
a horse serum at six-day intervals. The first three injections were
readily absorbed by the tissues; the fourth was followed by some
edema at the site of injection; and after the sixth or seventh in-
jection, the skin at the site of injection became gangrenous, and a
deep abscess scar was finally formed. If the sensitized animal was
injected intravenously with the serum, it appeared restless, lay on
its abdomen, and respiration frequently increased; it defecated fre-
quently, finally fell on its side, and commonly died, all within the
span of 2 or 3 minutes.
In 1903, several observers noted that a reaction often followed
the injection of diphtheria antitoxin which was, in some cases, so
severe that it caused death. Von Pirquet independently, and later
with Schick, explained the reaction as one due to an allergy
(allos = altered, ergeia = reactivity) caused by horse serum. They
named the disease serum sickness. Theobald Smith had been con-
cerned with deaths in guinea pigs which were being used in the
technic of diphtheria toxin-antitoxin standardization. He observed
that when a guinea pig was injected with horse serum and a second
injection was given after a period of ten days or more, the pig
would show signs of hyper sensitiveness, and if sufficient quantity,
5 or 6 ml., were injected intraperitoneally, death would result in a
few minutes. The first injection served to sensitize the animal to
the second injection. This phenomenon in the guinea pig is so
striking that it has been used by many investigators in the study
of the anaphylaxis reaction. Almost simultaneously Otto in Ger-
many and Rosenau and Anderson in the United States studied the
Theobald Smith reaction, and the American investigators developed
important fundamental criteria for it, and determined that the
reaction was due to horse protein alone.
These fundamental observations were followed by attempts
by many to explain the mechanism of the reaction. Wolff-Eisner
believed it was due to an endotoxin which was liberated by a
lysin formed as a result of the first injection. Vaughn and Wheeler
demonstrated that proteins, in general, are split by chemical means
into two portions: one which, when injected into an animal, gives
rise to symptoms resembling those of anaphylaxis, and another
which is inert. The protein which is to be split is boiled in absolute
alcohol containing 2 per cent sodium hydroxide. The toxic fraction is
soluble in alcohol; the nontoxic fraction is insoluble in alcohol.
Each of these fractions gives the protein reactions and is classified